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history type, and recommends that further studies are
undertaken to investigate potential effective methods of
alien grass control.
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Savanna determinants, particularly climate, fire and herbiv-
ory, are dynamic in time and space. However, the influence of
this variability on savanna structure is poorly understood. A
continuous recruitment paradigm has long dominated popula-
tion biology and models of population spread, but this may not
be appropriate for savannas, where disturbance and variability
are so prevalent. A growing body of work suggests that not only
are savannas non-equilibrium systems, they may also be subject
to rapid and drastic changes precipitated by unusual conditions.
We have used dendrochronology – tree ring analysis – of adults
of four species of Acacia in Hluhluwe-Imfolozi Park to examine
population structure in space and time. We present results from
one species, A. karroo. Analyzing population structure on local,
regional, and landscape (park-wide) scales indicates whether
major and minor population events are important as determi-
nants of savanna structure. This type of long-term research is
vital for developing a better understanding of savanna
dynamics, especially in the context of climate change. If
major climatic events can drastically change a savanna system,
what will savannas look like in a world in which extreme
climate events occur with greater frequency? Only long term
research can provide guidelines for how to predict change
driven by rare events, and to incorporate them into
management.
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Colourful pigmentation is an appealing feature of ripe fruits.
Various colours are derived from only four pigment groups; the
chlorophylls, carotenoids, betalains and anthocyanins. Of these
pigments, anthocyanins are the most prominent, imparting red,
blue and black hues to the fruits in which they accumulate. The
most eminent function of anthocyanins in fruits is their ability to
impart colour and so attract seed dispersers. Fruit pigmentation
may also signal fruit quality and afford protection against seed
predators. Red fruits and red accessory structures are highly
conspicuous against background foliage to tetrachromatic birds
and trichromatic primates, but not to non-specialist mammalian
and opportunistic insect frugivores. Red colour is, therefore,
effective in attracting a specific set of dispersers while being
cryptic to potential harmful organisms. Blue fruits are also
conspicuous to dispersers, but without the benefit of being
cryptic to potential insect pests and inadvertent fruit consumers.
The adaptive value of black fruits with their high anthocyanin
content is more obscure, but their prevalence may relate to the
association between dark colours and fruit maturity. High
anthocyanin levels may also protect consumers from oxidative
stress. In addition to their visual functions, anthocyanins are
potentially able to confer protection against various abiotic and
biotic stresses. In many instances environmental factors (e.g.
light, temperature and nutrition) have similar effects on fruit and
foliar anthocyanins suggesting that anthocyanins originally
fulfilled and may still be able to perform similar functions in
fruit skin and vegetative tissues. One of these functions could
possibly be photoprotection, which would explain the presence
of anthocyanins in immature fruits and its regulation by
environmental factors such as light and temperature. This
review aims to interpret the adaptive value of fruit anthocyanins
against a background of interaction between dispersers,
genotype and environment.
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Many fruits, both wild and cultivated, turn red or black at
maturity due to the accumulation of anthocyanins. European
pear (Pyrus communis L.) fruit display an atypical pattern of
anthocyanin accumulation, characterised by the absence of a
ripening-associated peak in anthocyanins. Highest anthocyanin
levels are generally reached halfway between anthesis and
maturity and red colour decreases towards harvest. Anthocya-
nins in pear accumulate in response to cold weather and
decrease during intermittent warmer conditions. Exposure to
direct sunlight is a prerequisite for red colour development in
the majority of pear cultivars. We tested the hypothesis that the
pattern of anthocyanin accumulation in pear relates to the
photoprotective ability of anthocyanins. Accumulation of
anthocyanins was thought to coincide with increased photo-
inhibitory risk associated with the passing of cold fronts and
with the exposure of previously shaded peel to high light as
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